containing the fus genes were sequenced.
Fusaric acid (5-n-butylpicolinic acid) is a toxin produced by fungi in the genera Fusarium and Gibber-ella.lf2) It alters the permeability of plant cytoplasmic membranesto water and causes solute leakage from tomato leaves.3A)
It also chelate copper and other ions that could be involved in maintaining membrane integrity5'^and affects membrane potentials and ATP levels of tomato root hair cells.7) Recently, it has been found that tomato plants which were regenerated from fusaric acid-resistant cells were protected from diseases of wither and blight.8' 9) These suggested that fusaric acidresistant or detoxifying genes could be much more useful for breeding plants resistant to diseases of wither and blight caused by Fusarium. Futhermore, as fusaric acid is a nonspecific toxin to plant cells, the fusaric Results and Discussion In the course of screening of the gene bank, one fusaric acid-resistant clone was selected. This clone contained a recombinant plasmid (pKU6001). In pKU6001, 3 EcoRl fragments (12.0, 8.5, and 1.2kb) were inserted into the vector pT3T7. The 8. or 12.0-kb fragment cloned into pUC19 showed fusaric acid (500/^g/ml) resistance in the presence of Fig. 2 . Deletion Analysis offus Genes. + and -indicate whether JM109 containing each plasmid can grow on the Davis plate containing 500/ig/ml fusaric acid, l mMIPTG, and 50/^g/ml ampicilline. The regions shown in Fig. 2 are cloned into pUC18 or pUC19 (see Table I ). Southern blot analysis showed that both 8.5 kb fragment and 12.5 kb fragments were derived from P. cepacia chromosomal DNA and contained sequences homologousto each other (Fig. 1) . The 8.5-kb EcoRl fragment in pBEl ( Fig. 2) After the 8.5-kb fragment containing fus genes of pBEl was sub-cloned in pUC18 or pUC19, several deletions and frame shift offus genes were constructed (Table I) and their fusaric acid-resistance properties were investigated. Consequently, E. coli JM 109 containing at least the 5437 bp (EcoRI-SphI) region was confirmed to be fusaric acid-resistant (pKLRl ofFig. 2), but could not use it as a sole carbon source. The fusaric acid-resistance of JM109 containing pBEl was also dependent on the lac promoter derived from pUC19and induced b) IPTGwhile JM109 containing pBE1 1, in whict the 8.5kb EcoRI fragment was inserted intc Table I ). JM109 containing pBEl-Sc, which was constructed b> inserting an EcoRI linker in the BstPl site which is just after the stop codon offusA and just before the initiation codon offusB, showed fusaric acid-resistance. Furthermore, analysis of the upstream region of fusA showed a putative promoter structure of Pseudomonas species. 1 5) The stop codon offusE was followed by the stem-loop structure containing the inverted repeat sequence. They resemble the terminator as previously reported.14) Their structural character suggested the presence of difus operon containingfusA, B, C, D, and E. The amino acid sequence elucidated from fus A, B, C, D, and E DNAsequence had no significant homology to those in a protein data base (NBRF).
On the other hand, fus genes seem to be duplicated on the UK1chromosomeas shown in Fig. 1 
